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ABSTRACT
During 1967 and 1968, TEMPO, a Research affiliate of

The General Electric Company, evaluated federal assistance to local
school districts to use for compensatory education authorized by 1965
Elementary Secondary Education Act Title I. The specific research
questions were straight-forward: (1) Has statistically significant
enhancement of pupil performance resulted to date from Title I
compensatory education programs? (2) What school, pupil and
environmental characteristics are associated with enhanced pupil
performance? The research design analyzed the extra gain, if any, in
reading achievement of pupils who received the extra Title I
services. The research tasks focused on the collection of achievement
test data given both before and after pupils were exposed to
compensatory programs and the analysis of the association among these
variables. A sample of 11 school districts yielded usable data for
35,000 pupils. A second study allowed further refinement and analysis
of the data from the sample schools to pursue answers to the same
research questions as in the first study. Even though adjustments for
possible negative trends in achievement were made and considerably
more detailed cost data on compensatory education treatment were
obtained, the previous negative answers to the research questions
remained valid. (Author/JM)
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great, and fundin7 for it should be expanded. Even thouh no
gain was observed,, the second question was investiwated since
it is possible so:: e subgroup or particular program trctment
could have been h.1ped sign'.ficarAly even !f the overall aver-

age was not. Of course, separatin,:- cut such program effccts,
which is difficult in any analytical study, becomes a much
more frustrating research task in the face of any clear overall
trends. Thus, it may not be surprising that, even with the
application of several analytical techniques, no pattern of

distin:7uishin features of successful compensatory education
programs was identified.

A second study was later funded by the Office of Education
to allow further refinement and analysis of the data from the
sample schools to pursue answers to the same research :uestions
as in the first study. Even thou'_ adjustments for possible
negative trends in achievement were made andconsideratly more
detailed cost data on compensatory education treatment were
obtained, the previous negative answers to the research qu-,s-
tions remained valid.
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Figure 1. Typical education gap found
between Title 1 fourth-grade
classes and the national norm.
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study objectives and project activities but the development of
most of the analytical approach and research design :;as deferred
until the actual study. It was c;or_sidred an exploratory study,
i.e., a test of what a systematic analysis of this type would
produce when applied to the field cf educn'' Even so, it
was assumed that the results of this stu , help *lith
major funding and program decisions that to be made in the
Fall and Winter of 1907.

In April, 1967, Contract HEW-CS-C7-55 was awarded to
TEMPO to perform this study. The pro:',ect office for technical
guidance and monitorina was specified as the Program Analysis
Group at the HEW level rather than within USOE itself .1( A
letter to the chief of the HEW Procurenent Section on .=.pril
20, 1967, to justify the award of the research grant to TEMPO
stated that "USOE had decided to transfer funds to the Ciffice
of the Secretary, DHEW7 for the proposed project. The cont 9.ct
was for approximately $175,003 (on a cost-plus-fixed-fee basis).
The second contract that followed in 1963 was for approximately
$100,000.

D. WORKING RELATIO:ISHIPS
e

Working r-lat4onohipc botwcon thc contractor and L,I.e client
were fairly effective. The rain contact was with the HEW Pro-
gram Analysis Office where the contract was issued and where the
contract technical monitor was located. The monitor maintained
relatively close monitoring and coordination of the work pro-
gress. TEMPO sought to maintain this involvement throui,hout
the study, partly bec,,use of the evolutionary nature of the
research task. For exa'ple, during almost all field visits to
school districts for data collection, TE.TO sought and obtained
joint participation front either HEW or CE personnel. In most
cases this was extremely beneficial since the otherwise limited
opportunities for travel to the field mad it difficult for HEW
and OE staffs to have a good understandi:la of the Title I acti-
vities being carried out at the local level. The location of
all TEMPO project staff in Washington, D. C,, made it much easier
to meet often with various monitoring-, staff members and -o keep
them involved in both the development of the technical 'pproach
and the data collection problems.

Although the primary person responsible for monitorina this
contract in HEW chans:ed durin::. the li=e of the complete project,
no difficulties resulted from this action. When the director of
the Program Analysis Group at HEW left to become president of
the newly formed Urban InsitLie, his deputy took over his position
and also continued to maintain technical coordination witn this

13



contract. At a later poi :.t another eenior staff member assumed
major re:pcnsibility for monitordlei: the final phases of the
initial eentract and continued throueh the extensive iheesti-
gation of five districts during the second contract.

The Title I Program Office within OE had involver.ent in
the field stage with the project si.ce its staff members parti-
cipated in the joint fielcl data collection teams. The central
research and evaluation group at the Office of Education level
was esseetially uninvo17ed also althcu:7h it is assumed -tey
kept infored of the research proress at the same time they
were pursuLnz their own research objectives. When the project
was comieted, brieff.ns on the results were given to repre-
sentatives of these and other observed on the part of tre staff
of the OE Pro:410am Office admiristeri-.- Title 1. This group
establiseed guidelines and monitored ..he Title I progra:_s at
the state and local levels, and did not appear to feel threatened
by this cutsida evaluation of the program they were administering.1

The ether major group whose cooperation was needed was the
officials of the school districts being examined. With few
exceptions, these relationships worked out well and adeduate
cooperation was received during the data collection process.
This may have occurred for three major reasons:

(1) advance concern for this problem was evidenccd by
TEMPO and OE, including.- particular care with
advance preparations for field visits, e.g.,
courtesy calls to superintendents and state educa-
tional agencies,

(2) almost all data collection was don on-site by
TEMPO and OE staff, thus minimizing the amount
of extra work and confusion on the part of local
'staff, and

(3) this :as one of the first federal evaluations of
ESEA (LEA administrators may have felt different
later when several evaluations were underway).

Relationships were nearly alays very cordial between the on-site
team and thp LEA staff, once the personal, face-to-face stage
was reached. In some cases, the local staff went considerably
out of tLeir way to provide supplemental data requested by TEMPO
at a later point, of time. 1:ostility or lack of cooneraton was
encountered in only two or tnree scnool districts of the original
sample. rihese districts .nave dropped from the sample at an early
point since it :as apparent the necessary data would not likely
be obtainable within the short time available. In many cases,
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be descriod to LEA staff better and questions answered on the

spot. The face-to-face relatLo:,ship tnus established al;.ost
always produced better cooperation and nappier school district
staff. In many cases, TE:.:PO staff did the necessary clerical
wor?: to extract needed data at the district offices. (The
alternative would have been to ha7e LEA staff fill out a data
collection form and return it by mail). In some cases, TE:!..?0
staff collected or estimated orinal resource data that would
not have other :': ise been available to the district. In addition,
the on-the-spot observations of onerat'n7. Title I activities
improved the interpretation of the res1:2ts of data analysis.
The personal on-site collection of data also increased the
response rate considerably.

F. KEY FII:DE:GS

Tht key findings of the TEMPO study are summarized here.
In a descriptive sense, TEMPO's on-site examination and sub-
sequent analysis of Title I activities found:

(1) a very wide variety of compEnsatory education
activities being conducted with Title I funds;.

frO -v:. CA,. 1. 1.. t.d L.) U. 114;

over a large number of students;

(3) considerable confusion and va;:ueness among school
officials on the objectives and allowed activities
of Title I; and

(4) considerable difficulties and dilution of impact
due to bad timing, e.g., Title I funds were re-
ceived very late and future funding 1,,,ts uncertain
(many school planning decisions were already made
before Title I resources were defined or available).

The results of TEY.PO's analytical approach and data analysis

were as follows:

(1) No statistically s1P.nificant enhancement in student
achievement was found over the first 12 years of
Title I activities 1-ased on pre- and post-tests for
about 25.000 students (in fac!t, a slight decline
was observed in mea: perfor::.ance).

(2) Some separate favorable situutions were encountered
and available longitudinal data in one school dis-
trict revealed si,--niicart enhancement.

18
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(3) Separate analysis of variance calculations
utilizin=,7 seTeral characterLstIcs of the LEP1,
students, and Title I activities (including
per-pupil expenditures) revealed no consistent
pattern of associations that would explain the
lack of overall enhancement.

(4) Subsequent adjustment of performance data for
past trends of the schools and added analysis
of applied Title I resources at the =.zrade
level during the second contract did not modi-
by these findings appreciably.

In summary, TEMPO could not show any effectiveness (impact)
on student achievement levels from the first li years of Title
I programs, even though local educators said the additional
money was useful and larger amounts were needed.

G. IMPACT OF THE STUDY

It is difficult to assess the specific impacts TEMPO's
lack of positive results about Title I programs had on federal
policy makers. Some people were already critical of Title I
nn'' r^n44'y -,ccopt-d tho goncr-11y nc:-ativc findngs. Most-

educators doubted the results. They basically had faith that
all the extra effort and money of Title I had to help the stu-
dents in some way. While TEMPO's completed study added fuel
to existing disagreements on the value of federal education
assistance initiated by Title 1, it clearly did not settle the
issue.

Possibly, Title I was effective and the study just didn't
pick that up--TEMPO readily admitted this possibility existed.
There were several very good reasons why the lack of strong
positive achievement gains could be rationalized or explained
away by someone inclined to continue supporting compensatory
education. To name a few:

(1) The sample utilized by TEMPO could be construed
as non-representative because of the needs for
school district cooperation and extensive data
collection.

(2) Title I represented a very new program and concept;
it was too soon to expect any significant student
achievement gains to show up.
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progres2ed fat enough to catch up to their
non-Title 1 classmates.

b. Reading achievement for both Title I program
students and for non-participating students
grew steadily worse at each succeeding grade
level sampled.

Many times the results of educational evaluation may not

cause a change in policy im.mediately - as the researcher could

find desirable. However, nany recommendations of the TEMPO

study have been considered and urged for adoption during the

subsequent years. for example, higher spending per pupil with
its accompanying concentration on those most in need has much-

support. The January 1'274 Presidential messaae on education
has strongly urged advanced funding to enable better local
planning and staffing of assistance projects. At the same
time, there have been few recommendations for cooperation
from the three groups which should be working cooperatively

to help the economically and educationally disadvantaged child.
The health, welfare and educational policy-makers, administra-
tors and workers shou1:1 be cooperatively building on each other's
efforts to look at the total problem.



PART II:

A. SUMMARY PR OCET2UR7S

This study was undertaken in April of 1::7 as one of the
major natic:.al means of evaluating cor'lpensator:: r.,ducat:Ion pro-
ject grants a..arded under Title I of the Elementary a,yd .S,2condary

Education Act of 1S,65. The two major objectives of this study
were:

1. to determine whet;--;r statistically significant
enhancement of pu_1 performance had occurred
within the Title I schools after the implementa-
tion of Title I programs, and

2. to determine what characteristics of the pupils,
the schools, and the compensatory programs were
associated with changes in pupil performance.

Both TEMPO and HEW felt that the answers to these questions
would be useful in determining and explaining the success or
lack of success of these new programs and would influence the
future design of compensatory education projects. Such informa-
tion also would be needed for Policy guidance for both HEW and

the Congress.

Title I funds were spread over many cities, schools and

pupils. There were approximately 9 million students participat-
ing in these projects during FY 1967. It was impossible to
study this entire population. The varied nature and short dura-
tion of the Title I projects at the time of the evaluation also
meant that information available at the state and federal levels
was limited. This led to the need for on-site field evaluation
and data collection in a sample of Title I schools. Factors
considered in the selection of the sample school districts were:

1. geographical and size dispersion

2. urban versus nonurban

3. data availability

. cooperation of school personnel, and

5. expectations of successful programs.25
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ahe last :tem: "expectation of successful pro1;_s:" was
included since it was antiolpatd tr.at after only one :ear of
Title I exposure there might be scme diff!culty in fi:Jing
measurable evidence of pupil prcress. Tnerefore, person-
nel helped seleA sample school d:stricts considered :iost likely
to show signs of progress. Initially fourteen school districts
throw:hout the country wer con,;icered as sample caraidates and
visited. Of these, three did not have sufficient data for
analysis, and thus the final sample was reduced to 12 school
districts.

Within each school district, a subsample of Title I schools
was chosen with the assistance of local ad::.instrators: This
local subsaz:ple included varyir 7alues for each of the follow-
ing characteristics:

1. Pupil attributes

a. educational deprivation

b. economic deprivati_cn

c. mobility

a.UU12,-OLAUGJ

a. enrollment

b. racial student mix

c. attendance rates

3. Compensatory Education program attributes

a. magnitude of prior compensatory education programs

b. intensity of current compensatory education programs26

The final sample included 132 schools,containi 113,000
pupils from wnich pre- and post-to:A scores of 34,030 pupils were
obtained and analyzed.

Joint Ta.:PO and HEW field teams conducted on-site searches
within school districts for the nocessar data to conduct analyses.
The desired data related to pup er-2cr.-ance, schos?:.

characteristics and those descritinT: Title r

progran.s. Reading performance was chosen as the primary indicator
of pupil achievement because it is a skill in which the disadvan-
taged are most noticeably deficient and b.,,.:ause it was no.n that



many school districts had implented some form of readina'

improvement program as a part of thelr Title I efforts.

Attendance and dropout rates .:.ere included to test the

hypothesis that special compensatory projects might increase

attendance and reduce dropout rates and, hence, centrLbute to

performance _air... School and pupil cr.aracteristics .ere

thou ".t to have potential importance with respect to pupil

achievement chahes and, likewise, it was natural to lock for

relationships between pupil performance and Title I expenditures

per pupil.

Two methods were used to evaluate achievement enhancement:

the "longltudnal," or "individual," method and the "fi:-.ed-

grade" method. moth of these focused on actual chan:,:es from a

pre-test and post-test situation. A third method of analysis

util:zed some standard statistical methods to investi:zate the

existence and validity of relationships between observed changes

in achievement and pupil, school, and program characteristics.

In the longitudinal method (see Figure 3) an individual

pupil's test score before exposure to Title I programs is

compared with hi., score after exposure to these CE activities.

This progress can then be compared to normal rates of increase

or tne acnievement :Jaitib that would be expected without special

programs. However, this method reauires that comparable' tests

be given to the same pupil in successive years, and this had

not been done in most of the samp:',e districts. Furthermore, the

test data for eacn year must be identifiable for individual

pupils, but in reality mu,:h of it was available to TEPO only in

terms of the distribution of the class as a whole.

In the fixed -grade approach (Fig,ure 3) a specific ,zrade

and school is defined as a unit and the performance of the pupils

in that unit is compared in two successive years. That is, the

different performance levels of, say, the fourth grade in a

certain school that had received compensatory education are

compared with the performance levels of the fourth grade in the

same school for the previous year when no compensatory educa-

tion was received. This was an important method of evaluation

for the first two years of Title I. since the previous year's

class could serve as a control or comparison p:ro,tp. Although

some specialized remedial programs under Title I concentrated

on only a small part of a particular class. thereby ruling out

the fi.::ed-,:raje type of analysis, many other Title prorams

such as teacher aides, guidance counsA.ors. and lowered, class

size affected all men.bers of a particular class or an entire

school. Since most of the funding was spent on general programs

25



Figure 3. Comparison of fi>:ed-grade and longitudinal
.evaluation approacnes.

THIRD GRADE

FOURTH GRADE

THIRD GRADE

FOURTH GRADE

SCHOOL YCAR

196S-66

LONGITUDINAL APPROACH
COMPARES PE PFCRNIANCE

OF SAYE P,;?,i.
SUCCESSIVE YEARS

F XED GRADE APPP3ACH C6'.'FA'RES
...JEANS AND DECILES CF SUCCESSIVE

GRADES

Source: Gordon. K. F.. Gordcn, B., Frcaa, R.; Evaluation
of Title I ESEA Compensatory Education; :.:arch 1971

71 T::P 23, Cie:7= :_lectric-71771=0, :.asLington, D.C.,

p. 6.

of this latter type in the first and second years of Title I,
it was decided to employ the fixed-grade method in all school
districts in the sample.z7

As described in Part I of this chapter, additional data

collection and analysis was conducted by ITEPk under a follow-

on contract from HEW (this was called Phase I.I. of the evaluation).

This additional work was initiated after the results of Phase

I analysis revealed no significant enhancement of achievement

accompanied the first one and one-half years of Title I activities,

assumingthe projects were effective. Two major reasons were

advanced of why the Phase I research effort did not actually

measure achievement izains: (1) Title I activities p.J:,:ht have

moderated or leveled out a lors-run pattern of declinin4 achieve-

ment levels fr the disadvantaged groups. or (2) actual associa-

tions between exposure to Title I compensatory education projects

and achievement changes were masked (or averaed over) by the

necessity (by data availability) of limiting t'e analysis to

treating each grade in a sample school as a unit. The primary

purpose of Fhase II was to investigate the eff'ect of these two

factors.

During Phase II, TY,Y,P0 went to five of tte eleven districts

to obtain comprehensive data on aohieveme.,t t.Ilds for the previous

26



fit years and on the actual allocatien of regular and Title
resources to separate classreoms (or etner student suleroups)
for which pre- and post-test achieeent test data had oeen
studied earlier. Since school districts do not ordinarily
maintain cost 6ata at this level, .r,TF.P0 had to do extensive
allocation of costs based on staff assignments and pupils affected.
With this additional, more refined data TE::.P0 was able to make
adjustments for past trends in a district's achievement trends
and carry out a more refined analysis of the associations between
achievement char es and various characteristics of schools,
pupil, and Title `I treatments. The m_.nor results and conclusions
of Phase 1 remained unchanged after tni additional investiga-
tion ar.ci analysis.

B. SELE0T102." OF SITES

As discussed in the preceding section, the data were
collected from a non-representative sample of Title I schools.
A two -stage sampling clan was used: first, school districts and
then a sample of Title I schools at each district were selected.
Since this study was exploratory in several re:ards, it was not
considered critical to have a nationally representative sample.
It was soon evident that the combination of a six-month study
end the necess4ty extens4ve f'eld more collect'en e-d test
data conversion task for each site meant that a fairly small
number of school districts could be included. Earlier hopes had
ranged up to 100 districts, but the practical aspects of time
and money soon made a target of 15-20 districts more feasible.

As a matter of fact, it would have been very difficult to

select a stratified random sample that would have been nationally
representative of several relevant Title I characteristics be-

cause of the lac:: of information (at the national level) about
specific Title I pro,:'ecs at the early stages of ESEA. For
exmple, it might have been worthwhile to select a variety of
types of Title I programs (i.e., reading, teacher training, reme-
dial classes, ec.). But there was no national compilation of
local program activities available by individual districts. The

same was true of the number of pupils affected by local Title I
activities, minority pupils affected. etc. The situation was
complicated by the fact that -.est districts utilised Title I
monies for several different activities. Y.oreover, it was expected
that most of the Title I activities would end up being carried
out in variarce to indications on the adance application or )ud-

gets. It is important to remember that Ch i3 was the first year
of a completely new concept of federal assistance and there were
still many uncertainties at federal, state, and local levels about
how the programs would or should stabilize.
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the spectrum of cnaracter:stics presented in one of the sample
districts. A similar diversity of characteristics exists in
other districts.

Table 1

CHARACTERISTICS OF SAMPLE ELE:=TARY
SCHOOLS DISTP.1CT 4.

Student
School Population

(Oct. 166
ADM)

Percent

(1';,66-

Sixth Grade
Mean

Reading
Achievement,
(Percentile)'

Percent of
Students

Ecomonically
Disadvantaged

Years
of CE

Programs
by June
1967

1010 99 7o 1-1/2
6a 1617 98 10 6o 3+
lb

9

1193
411

95
38 1 85

75 3+
1-1/2

2 561 15 15 75 7
10 758 94 29 35 1

5 295 24 26 75 1

11 882 19 36 5o 1-1/2
7 1330 97 41 35 1

3 541 38 45 45 1

8 661 4 52 35 1

NOTES:
aIntensive Teacher Aide Program in addition to Title I Teacher
Aides
bSpecial Remediation Program in addition to Title I Remediation
Programs.
cPercentile rank within District 4, 1964-66.
°Family annual in-:omes S2,00,3 (1c0) census data).
Source: General Electric Survey and AnalysRq c.-E: Results

from Title I Funding for Compensatory Education, Santa
Bartara, California, General Electric 67 T:1P-115, 1967,p.5.

While schools were designated for inclusion in the study,
for several reasons, the grade rather than the school as a whole
was the unit chosen for analysis in the study. The measures of
student performance used are available for specific grades but
not for all grades within a school. More important, compensatory
programs are not necessarily spread evenly throughout the r-rades
within a school or school system. 11.7re,zatin data on the resources
and participation in compensatory pro.srams for a whole school

ag,neEating student performance for a whole school is likely to
mask the effects of compensatory education. Therefore, data on
pupil performance, descriptions of compensatory pro4rams, and



expenditures for both regular and compensatory programs were
gathered by grade for the 132 schools included in the sample.

Of the 150 ::chools originally selected for inclusfcn in
the sample, 132 ccrtained one cr more L-rides - distributed as
shown in Table 2 - for which achie7emer.t test data were avail-
able for the two academic years in question. The sample includes
the test results of 31:- school grades for each of the two years.
The total number of students in the sample is just under 35,000
for each year.

Table 2

DISTR1BUTIC.,:i OF THE SCHCOL GRA2ES USED IN THE
ANALYSES OF ACHIEVE..EliT TEST RESULTS.

Scnool of Schools fcr Grade
District 1,

1
2

3
4

5
6
8
01

12
13 7
14

10 12

,..
,-.

9 o

4

7
6

10
12
15
11
14

9
2

6

17
12

2

7

4
10
15
11
14
2

9

7

Total 7 26 1-:= 7y 47

4 41

51

_)gl!

31 4!

(-Si

1

Total Total
'Gravies f drools

30 21
56 12
38 21
27 lb
28 14
4 2

0 55 16

4
2 32 11

18 6

7 2C 1 6i 1 314 132

Source: ::osbaek, F.J., and others, Analyses of Compensatory Edu-
cation in Fd.Y.g, School Distr:.cfs, volume 1, Summary,
T177-15-L., ,,eneral Electric. TE:41)0,

68 TmP-s.3 (1) P

C. ANALYTICAL APPROACH AND ::17:,STSREC

This study was intended to provide an estimate of the

effectiveness of compensatory education (CE) programs by measuring

acaden.ic and behavorial changes of students who have been exposed

to these compensatory programs. An attempt was made to identify

the student, school, and program characteristics that were most

highly correlated with such chanzes as effectiveness. ahe

intent was that if a significant improvement was observed in

a group of students, an attempt would be made to describe the

group and its environment in socioeconomic terms as well as to



determine -;.hat specific activities prcd.uced the change. This
view allo::ed for the possibility of an interaction between
socioeconomic groups and responsiveness to various programs:
a certain proaram or activity may be highly successful in one
group but not in another group of a different socioeconomic
character.

Initial study plans included the following measures of
enhancement: achievement test scores, attendance rata, drop-
out rate, and frequency of disciplinary actions. The effect
of CE was to be measured by ccmparing results on each measure
before and after exposure to CE. However, because of time
constraints, it became necessary to restrict analysis to achieve-
ment test scores and attendance.

The objectives and measures of student performance used
in this study are short-range ones; they do not deal -;.ith duration
of changes nor was an attempt made to follo the student's
future performance and earning power or benefits to society.
Although these longer-range objectives and associated measures
would be more appropriate and revealing as to the productivity
of CE programs, such an approach would require a much longer
and different kind of study.

One of the key early decisions faced by TEMPO was the
selection of a measure of achievement for evaluating CE. Alter-
native measures for comparison that could be used, as indicated
in Figure 4, include:

1. Slope from a to b compared to slope of 1.0 for
norm achieving pupil,

2. Achievement level after exposure to CE (b) compared
to norm. achievement level (a),

3. Achievement level after exposure to CE (b) compared
to an estimate of the potential level of pupil involved,

4. Measurement of the difference between the observed
value for (b) and the estimated Value of (c) i.e.,
estimated achievement without CE. :5

In order Lo avoid measuring the progress of pupils enrolled
in CE activities in terms of the so-called norm-achieving pupil,
it was decided to use the fourth measure.

Reading achievement was be only "academic" performance
measure chosen to investi=zate the first study objective concerning
the existence of enhanced achievement. Although it may be ques-

tionabl among some social scientists whether this measure should

31



Figure 4. Identification,af different
measures of achievement.
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school in the following year, wneh compeesatory educatfon pro-

gra= Lad been implem:.nted. Tt was assumed that in te,

absence of special compensatory preq.rams. the pattern of
achievement scores in a grade would remain constant frorr one

year to the nt. Thus, changes in the distribution of test
scores between the two years eould reflect the impact of parti-
cipation by the students in cor-.oensatory programs. The useful-

ness and validity of the fixed-ilerade approach were :=erned by
the ability to identify and cope with the additional factors
introduced by comparing results for two different sets of

pupils. That is, any changes in the achievement pal,tern from

one year to the next must be evaluated in light of normal
changes in the level of educational servi.:es provided by the

school district and changes in the socioeconomic composition of

the student population. Either or both of these factors can
influence the academic performance from ore year to the next of

the pupils in a grade.

The most important uncertainty in relying on observed
differences in test scores in successive years to assess the

effects of compensatory programs arises out of the possibility
of trends in achievement scores which are independent of compen-

satory education. There was reason to expect a downward trend

in the achievement level of pupils at inner-city schools (which

constitute most of the qa'IoM relative to the entire nation.
This decrease in achievel:.ent scores for a given grade level over

time has been associated with changes in the soci,onmic compo-
sition of the student copulaticn.

An alternative approch involves the analysis of changes
in the achievement test scores cf the same students or groups

of stude-ts through a given time. Longitudinal analyses are
attractive because some variateles are held constant. In this

study, the choice of the fixed. grade approach was dictated by
the difficulty in obtaining substantial amounts of lonitudinal

data. Schoc. systems do not as a rule test each R.rade each year.

Further, hixh pupil mobility, the absence of centrally maintained
cumulative records on individual pupils, and the difficulty at
the time of the study of lining a pupil's test scores to his
participation in particular compensatory pi'oo.:rams ruled out the

longitudinal approach.

Most of the analyses in this study were based on test data

for academic years 1?e57oo and lS,c6-67. The former (1e5-E6)
was considered the 'pre'' year, or the year prior to :.c.ensatory
education programs, and the latter (lce-(), the ''pcee', year,

or the year in which there had been some exposure to cempensatory

programs. Although study teas s collected information on compensa-

tory programs regardless of tie source of funding, the major
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Analysis of variance .:as computed for the change
at the mean, first decle and first quart',,-
using all 3i! observations. The total group
was partitioned according to contrasting levels
of the variables to estimate the effects of these
factors. Analysis of variance is helpful in
detecting significant differences among speci-
fied sets of results, includinp. aroups that
cannot be described in numerical terms (such as
among districts) and therefore is useful where
a correlation coefficient is not applicable.

Multiple regression analyses were done using
a number of variables for which data were
available. Multiple regress ion is helpful for
identifying the relative effect of each vari-
able on changes in achievement and is helpful in
reducing tne sampling .-ariation when testing for
significant effect from compensatory education.
It is especially helpful when the variable of
interest has been affected by many different
variables. In constructing a structural model
to use for this linear regression analysis,
TEMPO postulated that the following five vari-
ables were sianificcnt in explaining observed chancre
in achievement, and ti,.en estimated all the
multiple regression coefficients.

(a) average Title I CI' program dollars per
student expended by the post-test data
for all students in Title I schools in
the district

(b) achievement level at the level at the
beginning of Title I programs

(c) mobility in and out of the school

(d) percent Black students in a school

(e) attendance rate in a school.

The dependent variable, i.e., the one whose variance
was being; explainec'. in terms of the above five
independent varlables, was always the obser:d
chance in achievemet (separate regressions were
coml_leted for both the changes at the mean and
the first decile.
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All data were collected tnrough visits by project person-

nel to the school districts involved. -.'sits ran it from three

days to two weeks in length were made by joint Dia-W-TEPC) teams

to each of the 1:1 districts. The inorig,al contact with the
district and request for data was made by DEEW. The original
impetus for such on-site in-:esti;_rations was the shortness of
time--(l) there was no time in a siy.-month study to go through

a lengthy survey design process al.d a;.ait mail replies, and
(2) the contract startin:: date of April l9t7 left little time to

get data from school districts before they closed in ::ay or

June. Tne only practical appoacn was to establish data require-

ments (along with operatin r.,:uidelines) and get professional
staff members out into the field very quickly.

Similar field work procecures were utilized in Phase II
where additional data for in-depth analyses were obtained from
fivc of the original districts. In the spring of 1S6co, joint
two-person teams from Dr= and TE,P0 spent approximately
one week at each of the five districts.

No formal survey instruments were developed for use of
respondents, since all data collection was by personal visits

and ifiterviews. Y.orcovor, thc number o,. school d'st-ictc and

schools was small enou;)h that this aspect of obtaining and handl-
ing data was manageaole wit.tiout significant problems. Numerous
data collection forms or guides were developed for internal use
by field team p.embers to facilitate collection of required infor-

mation. These identified reouired data elements so all districts
would be described in consistent nays. Although the design of

these many forms greatly helped define and structure data require-
ments, they did not turn out to be as useful as anticipated.

The difference in availability of certain types of data,

level of detail, record-kseping systems and the use of automated
records made it difficult t complete these forms for each sample

school. They continued as the basic :zuide for information being
sought, but study team members found it more efficient to devise
variations which facilitated obtaining data in the several school

districts.

In general, it was not necessary to transcribe reading
achievement data on to a standard form. These data were obtained
from nany of the districts in the form of copies of reports or
duplicate copies of machine tapes. machine printouts. and hand-

written records. Cost and resource data for regular school pro-

grams in some instances ;:ere automated and in others were
transcribed by hand. The annual budgets, annual reports, or

37



other operatnp: plans were bro,7nt back by each field t,,am and
often Irovided an adequate source for i:ost/resource d=)ta. It was
soon cL-,ar the or ..al applications for Title fundin:: were of
litth. use since actual pro:Trams differed so much frc; submitted
prject, plans, (due to late starts, revised plans, reduced
fundin, unavailable staff, etc.).

ASSE:.:31,1::G A: ;D PRCCEnI::G TEE DATA

The necessary data on Title I CE programs, student per-
formance, and district characteristics were assembled durinz the
three-day to two-week visits to each district. Undoubtedly
more time would have been helpful in every case, but the need
to visit many locations in order to expand the sample sizes of
schools and pro 'rams was considered more important. Cne nega-
tive effect cf the intense travel schedule was the ina:Ality to
summari:a and analyze adequately the information and Impressions
after each trip.

Problems encountered in collecting and.processing the
information pro.;ide insight into the complexity of such a study
and are, therefore, useful back.rcv.nd information. Briefly
stated, the more severe problems were

the amount of detailed inrormation required for
making performance measures compatible was very
great and several special conversion factors were
required;

achievement scores came from different tests and
from tests which were administered at different
points during the school year among and within the
sample districts;

much of the readily available data on compensatory
education were not in usable form for study because
they did not give information for specific :7-fades;

it was difficult to distInnlish between corrpensatory
education and regular school programs and beteen
compensatory education proi-',rams funded by federal
and nonfederal agencies;

the lame transfer of pupils 1-.to and out of a

ft to identify 7:.c
amount of compen:atory education to which pupils
had been exposed.
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3. Publishers' norms prolide proper adjustment forr
the of ye,tr at wn:ch the test is given.

The first assumption was necessary because each of the three
subtests was used in one or more school districts. Since the
primary Interest .:as in analyzing differences between pre- and
post-test scores, it was not nec?.ssary to assume that norm
populations were ecual in absolute level, but only in the range
and distribution over the ranae.

One feature of the data deserves special notice. Since
pupils in eligible Title I schools were theoretically selected
for being economically and educationally deprived, their achieve-
ment test scores tend to be lower than tnose of the norm popu-
lations. Figure 5 illustrates the distribution of achievement
scores of a typical fourth arade in a sample school in 1965-66.
Eighty percent of the pupils in this grade received test scores
below the mean score of the pupils in the norm population.

The number of pupils in each of the 314 basic. observations
in each of the years 1965-66 and 1966-67 varied from 16 to
593. This raises the question whether each of the 3l- observa-
tions should be given the same wei-:ht in judging the magnitude
and statistical significance of average change in test scores
between the two .rears. If lonaitudiral data (i.e., test scores
for the same pupils in both years) had been used, the obvious
choice would be to weight each pupil equally. However, in the
"fixed-,7rade" approach there is no unecuivocal way to match
individual pupils in 1965-66 with those in 1966-67. The choice
was made to present two types of statistics, namely,

1. unweighted averages and standard deviations of the
314 basic observations, and

2. weighted averages of the 314 observations based on
number of pupils in each observation.

In general terms, both these situations produced the same results.

The technical approach called for analyzing each of the
314 observations separately if statistically reliable resultq
could be developed. This would avoid the problems inherent in
averaging data from different tests and across different grade
levels. It soon became apparent that this approach was not
appropriate and data would have to be pooled. First. tnere is
considerable variation in test scores between years that cannot
be estimated from available data on the variation amoi.i: pupils
within a year. For example, the test could be given under very
good conditions one year and poor conditions the other year.
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second, the samplin:: variation test :-cores was so 1E.r:-,:e that

fe. of the o:..:;er:ed :ire:- port-te.:.t s;ores

for individual obser7ations were statistally
Therefore, the s'..:orez were all -.or...'erted to Standard T-socres

so that observations could be pooled.

2. Type of Test

Data analysis was limited to standardized achievement
tests administered to entire ,:rades of pupils in a school dis-
trict for each of two years, 1;.;--Et a:'d 196-C7. in the 11

Figure 5. Distribution of a.:2hie%'ement schores in a typical
Title I school con .pared to that for the entire nation.-

69 PIIP'LS IN A 4th GkADE IN A
TY?!CAL SAMPLE SCHOOL

...- NATION

20 30 40 50

STAND T SCORE

60 710 80

Source: General Electric TEMPO, Surv., and Analyses of Results
from Title I Fundin for Cor.:pensatory Mucat:on,
.Sarita harbara, Cali ornia, Jeneral F7.11P-115,
1967, p. 19.

school districts, five different tests were used: Stanford
Achievement Test (SAT). Y.etropoltan Achievement Tests (' :AT),

Iowa Tests of F.,asic Skills (Iris) Tests of Educatlonal
Development (ITID), and Secuential Tests of Educational Prc,7ress
(STEP). The variety of tests and subtests in different grades
in the 11 school districts is shown in Table 3.
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There was co-.siderars:le variation in the time of the year
in which tests we .-,Yien Dmon: and evn within school districts.
This resulted in dIfferences in amounts of compensatory educa-
tion to whih pl_)pils ';,ere e:Ipon,ed prior to the 1966-67 test.
Such differees in exposur_ to ccmpensatory education cannot
easily be taken into account in a simple comparison of pre- and
post-test results, but can be incorporated in the regression
analysis.

A new variable was constructed to show what is called
"effectiveefiective Title 1 dollars ,, per pupil. This was computed by
addin:2: the Title I funds spent in 196:;-66 and the fraction of
Title I funds for 1S6-67 spent up to the time of the 1966-67
achievement tests and dividins7 the sum by total number of pupils
in Title I schools in each district. This new variable was
included as one of the determinin g variables in regression and
analysis of covariance.

Differences in test dates between 1965-66 and 1966-67
required L)se of different norm tables for pre-and post-test
or adjustments within a particular norm table.

3. Specific Grades/Students Exccsed to Title I Prosrams

Relatvely few school systems keep records on the pvount
and type of CE pro:rams at specific schools. This means that
it was oftcl_ not possible to iaentify precisely which ,-_-,'ades
in a school received Title I programs. Furthermore, it was
not possible to 1.e'.tify the specific students in a grade who
received fromfrom litle I programs. Consequently, it was decided
to use test scores for an entire grade and to use all grades in
Title I desi=ated schools for which test data were available
for both 19C5-66 a!,d 1966-7.

Li Data Calculations

To aid in the extensive and repetitive processing of the
large volu:.e of student test data, T=0 made use of computer
equipment. A time-sharing terminal was installed in the TEMPO
offices ::hich allowed continuous connection to a General Electric
235 computcr. Pro:rams (written in BASIC) were written to process
the test sores and calculate various summary statistics for each
grade unit. The many rea.ression and correlation analyses were
run in a batch mode on Control Data equipment using the "510-
medcal" paca:7e o,' statitLcal programs.

Data received frsm ssfoo] districts were in one of the
following forms: iass listis of individual pupils, punched
cards of ind'-idual pupils, computer tab runs by individuals.
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F. RESULTS

This section presents some of the major results of the
study. Since the purpose of this publication is to present
evaluation approaches and experience rather than to discuss
particular substantive content, only hi,Thli.7hts of data results
are presented. The reader interested excecially in Title I
cc :pens education per se is referred to the referenced
publications for a full discussion.

The TEMPO study :evolved 35,000 students and 314 grade
observations. On the basis of this study certain characteris-
tics of the Title I programs could be ascertained and are im-
portant to consider as background for the followiruz discussion
of an%Jlytical results. Such descriptive information was an
important result of this study since previously there ;:as a
lack of first hand comparative data on how the districts were
actually utilizing Title I funds and what they were accomplish-
ing with this resource.

TEMPO found a wide variety of programs being implemented
with Title I funds. Many of the districts had utilize:': a large
amount of their funds to reduce class size or to provide teaching
aides; man-, of the Title I programs were basically benefiting
^11 ,1-41A--- 4y, miffs .p,-ny.A fn 10,a4-',,ar +1,0

recipients were specifically educationally disadvantaged.
In many ca,;es, Title I money was spent on equipment or school
construction, especially durin;_r the first year of operation.
The expenditures per pupil ranged from less than $25.00 to
slightly over $225.00; the average expenditure was ,-,."-40.00 per
year. On the basis of 200 school days per year, this is an
average of 20 cents per day per child for compensatory education.
This type of average expenditure was so minimal that it raises
definite questions about the, achievement gains which should be
expected.

1. Achievement After Compensatory Education:

The results to be discussed first concern the initial
objective of the study: whether enhancement of achievement
accompanied the extra or compensatory education activities pro-
vided by Title I.

Enhancement is defined bore as the difference between
achievement level after exposure to compensatory education pro-
grams and the achievement level which would have been expected

in the absence of such programs. Mile it is possible to measure
the achievement level of the same pupils in the absence of com-
pensatory programs' had to be estimated at the time of this study.
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Table 6. Average change in mean reading test scores by district.

hoc)! District

No. of Grades'
Observed

Average Change
in Meona

Average Changa
in Lowest Deci lea

1 39 +0.25 +0.05

2 56 -I.35b 0.04

3 42 -0.34 +0.22

4 27 -1.03 -0.68

5 28 -0.16 -0.70

6 4 +1.28 +4.20

8 55 -0.37 +0.26

10 )3 -0.21 +0.55

12 4 +0.42 +1.786

13 32 +) +1.32

14 18 +0.01 +0.04

Notes:

lr. unit: of StrIndard I-scores.

'Statistically sigrificant at the 5 percent confidence level.

,rce: Mosbaek, E. J., and others, Analyses of Ccmpensatcry
Education in Five School Districts, Volume 1, Summary,
August 1968, Washinzton, D.C., General Electric TEMPO,
68 TMP-93 (1), p. 38.
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Vost of the results frcm tnie analycis were inccrclusive,
probably tecaus,> of the overall 2ac:, of sir-nificant performance
gain in the cb ved data. The re,:ression analysis revealed
no statistically si:In:ficant relaticnship between readic.:_; achieve-

ment than yes and the characteristics of mobility cf pepils,
school size, ,Trade size, degree cf economic deprivation, grade
level or attendance rate. There was a definite, but weak,
nonlinear relaticnship between changes in achievement between
1965-66 and 196E-67 and the proportion of black students in
a school.

The above pupil, school and program characteristics
have been suggested by many as impertant factors in achievement
in the educational setting. It is important to examine here the
logic from the TE.P0 study so that the student of research can
note the reasoning behind the selection of these variables and
the specific results cf the various analyses.

For example, educators and social science research per-
sonnel have felt that there may be critical grade levels in the
normal 12 years of public education during it is relatively
easy to compensate for the effects of educational deprivation
and other grade levels when it is relatively difficult. If
educationally disadvantaged children are given special help at
the appropriate zrade level, they may be able to overcome mcst,
if not all, of their disadvantazes. It has been generally
accepted that the early grades are the most important levels
for such intervention. It is it to note that in this
study (one of the few to cover many grade levels) the results of
several different analyses provided no evidence that changes
in achievement : :ere related to grade level.

The main criterion for selection of schools to participate
in Title I of the ESA is a high concentration of children from
low income families in the specific school attendance area.
Although the law specifies how this Title I money is to be allo-
cated on the basis of economic guidelines, the standards used
by local school districts to deterl:ine eligible schools vary
greatly from district of district. Each school in this study
was classified as being hia-h, ii.ediu:1 or lc':' 'in terms of economic
deprivation relative to all Title I schools in that district.
None of the analyses performed indicated arty reliable relation-
ships between degree of econo.nic deprivation and changes in
achievement.

High student mobility was deemed likely to have an ad-
verse effect cn co7.pensatcry ,.,:ducatfon for several reascns.
First, the rani.:e cf compensatory programs varies from school to
school, therefore a student who transfers from one schonl to
'another may not be able to continue in the same type of compen-
satory pro:Lram. Secondly, the disruption caused by transferring
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may have an undesirable effect on the student's overall academic

perfcrmance. :creover, hi Eh ratec of mcbility make it diffi-

cult to ascess the effectiveness of compensatory programs at a

school since many of the students taking a posttest may have

had very little exposure to the compensatory programs in the

school in which they are being tested. The results of the

analyses performed ;_rave inconclusive evidence for the effects

of mobility on changes in achievement. Two of the analyses

yielded opposing results on the possible negative effect of

high mobility. This might have been caused by mobility being

correlated eith other variables which also influence changes in

achievement.

Analyses were utilized to determine the effects on achieve-

ment on the proportion of black students in a school and on the

change in enrollment of black students in a school. There

appeared to be a nonlinear relationship between changes in achieve-

ment between 196:-)-66 and 166-67 and the proportion of black

students in a school. Of the 132 schools in the sample, those

with relatively low blacs. enrollments (less than 20 per cent)

tended to show statistically significant positive changes in

achievement at the mean, the first auartile and-the first decile.

The group of sample schools in the LO-59 per cent black cate-

gory showed statistically significant negative changes in achieve-

_ at t:ec mean and at the ni:prtile. Since there was

considerable variation in racial compesition among the sample

districts, it mia.ht be tr.ought that these results simply reflect

difference among districts. However, further statistical tests

indicated that the relationship between changes in achievement

and percentage of black enrollment is similar within each of the

districts.

In the area of --;lack enrollment, there were 26 of the

sample schools_which chl'!Eed five per cent or more between

1965-66 and 19,e-67. Within the 26 schools there were 53 school-

grade observations, 41 of which increased in percentage of

black students and 12 of which decreased. Changes in achievement

test scores at the mean and first decile for these school

grades indicated that relatively large changes in percentage

of black students in either direction are associated with less

favorable changes in achievement.

The proportions of Spanish-speaking students in school

districts as also utilized to investhate relationships to

achievelnent. Several cf the dlstricts in the sarple had rela-

tively large proportions of Spanish speakin pupils, but the

analysis did not reveal any si:enificance between tosir enrollment

and change in achievement. These results were not decisive,

however, since the statistical tests wtire necessarily based

on a small sebsee:ple, and there was little variation in percentage

of Spanish sbea,c'inz students among schools within each district.
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Attendance is assumed to be important in school achieve-
ment and is also assumed to 'vary with pupils motiaticf. to learn.
For the sample as a whole, there was a small positive correlation
between rate of attendance and change in achievement. In the
area of attendance and its relationship to motivation tc learn,
increasing rates of attendance might be positively associated
with change in achievement; however, correlations computed from
the data showed no clear relationship bet,*een these variables.
The available measures of change in attendance were crude, since
the definition of attendance differed among the sample districts,
and there were no controls for other factors (such as weather
or illness) which might have affected attendance rates.

Recently there have been theories which propose that
the achievement of students is related to the size of the school
or the grade. Some educators feel that there is an optimum
size which promotes better achievement. The statistical evidence
in this study showed no significant relationship between changes
in achievement and the number of pupils in a grade or the size
of the school.

Although the main focus of this study was on changes in
achievement test scores and the relationship between those
changes and selected pupil-school-environmental variables, it

;:as possiblc to m-17.0 prr'liinary ex,,mnat4^P
from different levels of expenditure for compensatory programs
on achievement. This was done by inclusion in regression analy-
ses of a variable indicating average Title I expenditure per
pupil in each sample district.

In order to relate expenditures to achievement test
results, a new variable, "effective Title I dollars per pupil,"
was created. For each sample observation this variable was
computed as the sum of average Title I dollars per pupil in
1965-66 plus a portion of the average Title I dollars per pupil
in 1966-67. The portion used for 1966-67 was bases on the fraction
of the academic year which had elapsed up to the date of the
1966-67 test for each specific grade unit. This variable did
not take into account any funds other than Title I which might
have been expended by the school district for compensatory
programs. .

For the 11 districts having data available, there was
a positive correlation between effective Title 1 dollars per
pupil and chan.7es in achievement t-?st .scres. The correlation
was statistically significant at the five per cent level for
each of the four measures of achievement: change in the mean,.
change in the first decile, and changes in the firct
quartiles.
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tort' of Title T. E3HA,(Dpartment of Health, Education,
and ':Lelfare, of p. 3.

121,1or example, in FY 1963 36.1;: of expenditures ::ere for
reading projects, for liarary, 5.2:; for counseling and
guidance, and 3.7;7' for mathematics instruction.

13,,,oleman. James, et al., :2:duality of Educatio2.al Cppor-
tunity,Ci.S. Office of Eauca-,ion, July r777).

14Section 402 of the Civ,1 Riehts Act of 1964 stated The
Conmi.ssioner 'of Education all conduct a survey and mae a
report to the President and the Congress, within two years of
the enactment of the title, concerninz. the lack of availaallity
of equal educational opportunities for individuals by reason
of race, color, religion or natonal public e:iu?ational
institutions at -)1.1 levels in the Unite States, it territories
and possessions, and the District of '..'olumbia.

154. cit.

16,ihe nearing deadlines for some of these review cycles
were the reason for the ori:;inal tight schedule for the present
study, wh'Lch later had to be stretched out somewhat.

17,
ihis was the same orcanzation that later was up=7raded

to Assistant Secretary for Proram Ana:lysis and even later
became the current Assistant Secretary for Flanning and Evalua-
tion (ASPS).

18-Ftemember, this was during the first two years of a whole
new federal approach to helpin,, local districts with the'_r compen-
sator-, educaticn needs. It did become more common to encounter
concern and possible hostility from progra,c, staff that felt
threatened by outside evaluations durin.:2; the evalutAions of speci-
fic federal programs that came several years after this project.
ah:ls was particularly tr either the existence or technical
approach of federal assistance programs was very controversial
or under pressure, either in the political or educational sectors.
It was not until after the TLY,PO evaluation (perhaps influenced
by its lack of positiv results) that litle I became heavily
criticized.

1SSee pp. II 4,5 of this chapter for explanation if "Fixed
Grade" and Longitudinal" as this spec4fi.: study.

2°Since the demand for evaluation across programs and
across school districts ;has intensified in recent years, the

59
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27Tbd., P. 7.

28T, - p.

information on thes., methods can be obtained
in most standard testbooks on statists.

30Scme other eval-,atior studies by USCE have icluc:.ed the
adminlstrn of special testz, note2bly the 1965
Colcm n Stud:: (E.quality of Ed,,:cal Cpportnity), and the
1972 stud:: of the eff,'ctiven,,ss of Coms,.ncatory Education. Each
was funded at over a million dollars.

1The following definitions help clan fr necessary techni-
cal terms:

Grade store, Grade Equivalent or GE - Scores reflecting
the ;:rade i:laccment of pupils for whom
the given '3core is the average of norm.

Percentile scnre - A score or rank indicatinE the per-
centaLre of pur,.ils :... the stand2rd:satin
group at tne given c:rade placement having
scores less than the given score.

Raw score - The number of correct answers in a test.

Standard T-score - A score representin the placement of
the individual in a norm population of
normally dstrib-,:ted scores around a mean
of 50 and standard deviaton of 10.

321;ational Advisory Council on the Education of Disadvan-
taged Children; Annual F.ecort to the Prcsident and th rn-ress,
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